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Abstract: 
Landslides are a severe problem during the rainy season in many mountainous regions in 
Asia where forests have been cut so that mountain slopes are destabilized. In this study we 
analyze the extent and causes of landslides in a mountainous area in Northern Vietnam as 
viewed from the perspective of the concerned population. We also scrutinize the ideas of 
these people regarding suitable landslide protection measures and their willingness to 
contribute to the practical implementation of these measures. It shows that nearly all people 
living in this area feel highly concerned about the frequent landslide events and that they 
support the idea of government programs to mitigate the danger of future landslides. We 
measure the utility they expect from such a landslide protection program, i. e. the social 
value of such a program, in terms of their willingness to contribute personally to its 
implementation. Since budgets are tight in these rural areas where subsistence farming still 
prevails we also analyze the possibilities to measure these expected utility gains in terms of 
people's willingness to contribute working time instead of money to the proposed landslide 
protection program. The prospect of employing such an alternative means of contribution is, 
however, seen rather critical. 
 
JEL-classification:  D6, H4, L3, Q25, Q51 
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1.  Introduction 
Every year in the rainy season between June and September people in the mountainous 
regions of Northern Vietnam suffer from the consequences of extensive landslides. Roads 
are blocked for days, fields are devastated, houses are destroyed and wide areas are 
flooded in the valleys. In this paper we scrutinize the causes of these landslides from the 
perspective of the people living in the endangered regions and we also try to find out their 
ideas regarding landslide protection strategies as well as their willingness to contribute 
personally to improve the situation.  
In countries like Vietnam where public means are still scarce while there is an immense need 
for public projects to improve the infrastructure of the country in order to trigger its economic 
development it seems to be especially important to get people involved in public activities. If 
people oppose these activities silently or are just not interested implementation costs rise 
dramatically leading to inefficiencies that make such projects unaffordable for a still poor 
country like Vietnam. Therefore, our project aims at the assessment of people's attitudes 
towards a possible landslide protection program and the possibilities to get them involved.  
The paper is organized as follows: Section 2 describes the characteristics of the research 
site and the setup of the empirical survey carried out in Yen Chau district in Northern 
Vietnam. The results of this survey are presented in section 3 followed by a discussion of the 
main descriptive results of the surveys and the determinants of households' willingness to 
pay for landslide protection in Section 4. Section 5 contains a short summary and concludes 
the paper. 
 
2. The survey 
Our research site is Yen Chau district in Son La province located about 250 kilometers West 
of Hanoi. The National Road No. 6 from Hanoi to Son La continuing to Dien Bien Phu which 
leads through Yen Chau is especially endangered by landslides during the rainy season. In 
order to learn how people feel about these landslides and their consequences we conducted 
an in-person survey with a random sample of households covering both lowland and upland 
locations in Yen Chau district.  
Before the survey, 50 in-depth interviews were conducted with representatives of the 
different social and economic groups in Yen Chau district in order to get a first impression of 
people's experiences with and their attitudes towards landslides. The respondents in these 
interviews comprised members of the People's Committee, Communist Party officials, 
members of the district administration, village heads, merchants, truck drivers, farmers, farm 
workers etc. On the basis of the results from these interviews a first questionnaire was 
developed. This questionnaire was tested and continuously further developed in two waves 
of pretests with a total of 65 completed face-to-face interviews. Finally the main survey was 
conducted on the basis of the revised questionnaire in a random sample of private 
households in 20 villages within Yen Chau district. In a first step, the villages were randomly 
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selected from a sampling frame comprising all villages of the district1 using the Probability 
Proportionate to Size (PPS) method. In a second step, 15 households were randomly 
selected in each of these villages using updated village-level household lists as sampling 
frames. Since the PPS method accounts for differences in the number of resident 
households between villages in the first step, this sampling procedure results in a self-
weighing sample. Altogether, the main survey comprised 297 completed face-to-face 
interviews. The questionnaire was attached to a much more extensive general questionnaire 
in which detailed data concerning the economic and social situation of households in Yen 
Chau was assessed.  The majority of the interviewed households (ca. 75 %) belong to the 
ethnic group of the Black-Thai which are the dominating ethnical group in this region, 
however a minority within the whole of Vietnam. The rest of the interviewed households 
belonged to the H'mong and the Kinh. Most of the heads of the interviewed households were 
farmers (84 %) who were able to read and write (77 %). Only very few were self-employed 
(2 %), government employees (4 %), or salaried workers in the non-agricultural sector (1 %), 
among others. This distribution of occupations is typical for this region.  
In our survey we used a Contingent Valuation style questionnaire (cf. Mitchell and Carson 
1989, Painter et al. 2002). In a Contingent Valuation Method (CVM) study for the valuation of 
a public project (cf. Ahlheim and Frör 2003, Bishop et al. 1995) respondents typically are first 
confronted with such a project scenario and then they are asked their maximum willingness 
to pay (WTP) to get this project realized. This WTP of a household is interpreted in the sense 
of a Hicksian Compensating Variation (cf. Ahlheim 1998) as the monetary equivalent of the 
utility increase the respective household expects from this project. This WTP is elicited from 
a representative random sample of all households potentially affected by the project in 
question and then the average WTP of the interviewed households is multiplied by the 
number of all affected households in order to arrive at the overall WTP for this project. This 
overall WTP of all households is then interpreted as the social value of the respective public 
project. For this procedure a credible payment scenario is needed, i. e. a credible "story" of 
how people will have to pay for the realization of the project. The construction of such a 
payment scenario is not an easy task since public projects are typically financed out of 
general government funds so that no specific payments for these projects are necessary.  
The questionnaire used in our study consisted of three main groups of questions. The first 
referred to the respondents' personal experiences with landslides in order to explore their 
awareness of the problem in general and the damages they suffered due to landslides in 
particular. We also wanted to know where they saw the main causes for the occurrence of 
landslides in this region. In the second part of the questionnaire we suggested a landslide 
protection program (project scenario) which consisted of several protection measures that 
had been proposed by our interview partners in the pretests and in the in-depth interviews.  
When we asked people in our pretests and in-depth interviews to propose possible strategies 
for protecting their area from future landslides they suggested most of all to preserve the 
                                                          
 
1  Except for the villages in four sub-districts bordering Laos, for which research permits are very 
difficult to obtain. 
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existing forests and to plant new trees. Other recommended strategies were the building of 
dykes and repairing drainages. Asking them who should be in charge to conduct these 
measures most of them said it should be the local people and farmers, followed by 
government agencies, village heads or local governments. Based on these suggestions from 
the pretests and in-depth interviews we constructed the following scenario for a landslide 
protection program which afterwards should be valued by the respondents of our main 
survey:  
 
"As a consequence of the landslides in recent years, government authorities as well 
as scientists are looking for possibilities to reduce the risk of landslides in the region 
of Yen Chau. They are deliberating about a landslide protection program that could 
comprise amongst other activities reforestation, appropriate changes of agricultural 
practices, stabilization of slopes, measures against soil erosion, roadside 
stabilization, etc. If such a program were implemented it would lead to a prevention of 
future landslides in the region of Yen Chau and contribute to a more sustainable land 
use for a better environment." 
 
Then we asked people how much money they would be willing to contribute if this program 
were to be realized. For the construction of the respective payment scenario the results from 
our pretests and in-depth interviews turned out to be very helpful again. When we asked 
people who should pay for the landslide protection measures most respondents suggested 
that the main part should be financed out of public funds while the rest should come from 
citizen action groups with mandatory work contributions and from financial contributions from 
local people. Having the choice between financing the part of the cost which had to be borne 
by the local people by compulsory payments like new taxes or by voluntary contributions 
most respondents suggested the compulsory version. From these suggestions gathered from 
our pretests we constructed the following payment scenario. For the elicitation of WTP the 
payment card was chosen as elicitation format due to the good experiences that have been 
made with this format in Southeast Asia and also in other socio-economic contexts2 (cf. 
Ahlheim et al. 2008, Champ and Bishop 2006, Cameron and Huppert 1989):  
 
"Such a project could not be financed out of governmental funds alone, so additional 
money would be needed. For this purpose a landslide prevention fund in addition to 
the already existing “storm and flood protection fund” could be created. It would be 
financed by a compulsory landslide prevention fee which would be collected from all 
households in Yen Chau district. The fee would be collected twice a year for a 
duration of three years. The landslide prevention program described before could be 
realized only if the overall money people are willing to contribute to that fund covered 
                                                          
 
2  For a discussion of the suitability of alternative elicitation question formats in CVM and their 
respective problems see Frew et al. (2003), Frykblom and Shogren (2000) and Holmes and Kramer 
(1995). 
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that part of the cost of the program that cannot be borne by government. If not, the 
program would not be carried out. Therefore we would like to ask you to mark in the 
following list (cf. table 1) the highest amount of money that would be acceptable for 
your household to pay twice a year (after the harvest) as a landslide prevention fee 
for the next 3 years if government decided to implement such a landslide protection 
program." 
 
The specific payment card intervals used in this study are given in table 1. For the 
construction of payment card intervals it is essential to provide intervals up to an amount well 
beyond the highest expected WTP in order to avoid a possible downward bias (cf. Whynes et 
al. 2004). This range was determined during the pre-tests and focus groups. The spacing of 
the payment intervals follows the recommendation of Rowe et al. (1996) to use an 
approximately exponential increase in interval size. 
 
Table 1: Payment intervals of the payment card 
 0 VND  24.001 – 28.000 VND  112.001 – 136.000 VND 
 1 – 2.000 VND  28.001 – 34.000 VND  136.001 – 160.000 VND 
 2.001– 4.000 VND  34.001 – 40.000 VND  160.001 – 188.000 VND 
 4.001 – 6.000 VND  40.001 – 48.000 VND  188.001 – 220.000 VND 
 6.001 – 10.000 VND  48.001 – 60.000 VND  220.001 – 280.000 VND 
 10.001 – 14.000 VND  60.001 – 72.000 VND  280.001 – 400.000 VND 
 14.001 – 16.000 VND  72.001 – 84.000 VND  400.001 – 550.000 VND 
 16.001 – 20.000 VND  84.001 – 96.000 VND  550.001 – 800.000 VND 
 20.001 – 24.000 VND  96.001 – 112.000 VND  greater 800.000 VND 
 
The third group of questions referred to people's attitudes towards and perception of the 
proposed payment mechanism for an improved landslide protection. The households' socio-
demographic characteristics were elicited as a part of the more comprehensive general 
household questionnaire. 
3. The results 
Perception of landslides as a real-life problem 
In-depth interviews and pretests have been conducted between March and September 2007 
followed by the main survey carried out in the end of 2007 and beginning of 2008. From our 
pretests we gathered that nearly every household was aware of the landslide problem in 
general and had had personal experience with landslides.  
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In the survey, almost 50 % of all interviewed households stated that their lands and some of 
their neighboring lands had been affected by landslides between 1 and 10 times during the 
past 5 years, most of the households have been affected once every year. Typical landslide 
damages suffered by the people of this region are devastated fields and fish ponds, road 
blockings ensuing delayed delivery of commodities, traffic accidents, and destroyed houses. 
On average, landslide events on their lands caused them an annual income loss of 5.8 % 
(see fig. 1). Equally severe were the incidents of road blockings due to landslides where 
29 % of households reported that their income generating activities were affected by such 
blockings. Those affected stated that, on average, they suffered income losses of about 6 % 
of their annual incomes, some respondents stated to have lost even up to 60 %.  
Figure 1: Income losses due to landslides on own lands 
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If such problems occured on your lands, on average per year, what share of your total 
annual income did you lose?
 
 
As the main reasons for the occurrence of landslides people named deforestation, soil 
erosion in general, insufficient protection measures in road construction or road construction 
in general as well as agricultural activities. It turned out that around 92 % of all interviewed 
persons were "quite worried" (50 %) or "very worried" (42 %) about future landslides, only 
8 % reported to be “little worried” or “not worried at all”. So, the object of our survey was 
definitely a matter of great concern in this region (fig. 2). 
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Figure 2: Worries about landslides in the future 
very worriedquite worriedlittle worriednot worried at all
Pe
rc
en
t
50
40
30
20
10
0
How worried are you personally about future landslide events?
 
 
Willingness to pay for landslide prevention 
After the questions highlighting respondents' awareness of the landslide problem we 
presented the project scenario cited above. This scenario describes a landslide protection 
program comprising amongst other activities reforestation, appropriate changes of 
agricultural practices, stabilization of slopes, measures against soil erosion, roadside 
stabilization, etc. It would lead to a prevention of future landslides in the region of Yen Chau 
and contribute to a more sustainable land use for a better environment. When we asked if 
respondents thought this program was appropriate ("Do you think the measures mentioned 
above should be carried out?") nearly 100 % approved of it.  
In the next step we explained to them the above mentioned payment scenario according to 
which a landslide prevention fund financed by a compulsory landslide prevention fee to be 
paid by all citizens of Yen Chau district would have to be created. We then asked them to 
mark in the payment card (s. table 1) the maximum amount of money they would be willing to 
contribute to this fund twice a year for a time span of three years. The results are shown in 
figure 3 below. Using a probit model with a linear functional form of the utility function in a 
Random Utility Model framework (cf. Haab and McConnell 2002) the average WTP of our 
household sample amounts to 27,417 VND (approximately 1.20 € using the exchange rate of 
February 2007) per half year over a time span of three years. Using a bootstrap approach 
proposed by Park et al. (1991) the 95 % confidence interval of this WTP estimate ranges 
from 19,457 VND to 34,790 VND. 
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Figure 3: Distribution of payment intervals selected by respondents (in 1,000 VND) 
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After respondents had marked their WTP in the payment card we asked them if they had 
found it difficult to answer this question in order to get an impression how reliable their WTP 
statement was. It turned out that over 90 % found it "not difficult at all" or "not so difficult" to 
come to a decision regarding their personal WTP for the landslide protection scenario 
presented before.  
 
Determinants of households’ willingness to pay for landslide prevention 
Apart from the pure monetary value households attribute to the proposed landslide protection 
scenario we were interested in explaining household WTP by the characteristics of the 
household and the experiences with landslides and attitudes toward the proposed program. 
These variables that were elicited in our survey should serve as possible explanatory 
variables in the WTP model. As mentioned above, we assume a linear model where 
household i's WTP depends on a number of covariates denoted by the vector xi, i. e. 
WTPi = xi'β + εI , where β is a vector of parameters to be estimated and εi is an unobservable 
random error term. 
Since households' WTP statements are given only in the form of an interval of the payment 
card a modified binary choice model following Cameron and Huppert (1989) must be applied 
for estimating the parameter vector β. Assuming normally distributed error terms we apply a 
probit model to our data. In this model we used the variables shown and described in table 2. 
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Table 2: Description of variables used in the probit regression model 
Variable Description Mean S.D. 
GOVEMPLOYEE Indicates whether respondent is a 
government employee (1 = yes, 0 = no) 
0.04 - 
RESPDIFFICULT Respondent rating of how difficult it was 
to answer WTP question (1 = not difficult 
at all, 4 = very difficult)  
1.66 0.633 
DOUBTS Agreement to the statement "I have 
severe doubts that landslide protection 
will be achieved with this program" 
(1 = strongly disagree, 5 = strongly agree) 
1.96 0.975 
EVERYCONTR Agreement to the statement "I will 
contribute only if everybody else 
contributes" (1 = strongly disagree, 
5 = strongly agree) 
3.07 1.51 
CORRUPT Agreement to the statement "I don't 
believe that the money will be spent on 
landslide protection only" (1 = strongly 
disagree, 5 = strongly agree) 
2.19 1.167 
DEPDTDAMAGE Rating whether the contributions should 
depend on households' damages 
(1 = strongly disagree, 5 = strongly agree) 
3.13 1.412 
DEPDTINCOME Rating whether the contributions should 
depend on household incomes 
(1 = strongly disagree, 5 = strongly agree) 
4.11 1.214 
VALUEASSETS Total monetary value of the household's 
assets (in Mio VND) 
9.878 1.165 
 
From table 2 it can be seen that on average respondents perceived the task of stating a WTP 
for the proposed program as rather easy. In addition it is reassuring that doubts regarding the 
practicality and effectiveness of the proposed measures for landslide protection as well as 
the expectation that money paid into this fund would be diverted to other uses instead of 
landslide prevention were small in our sample. Moreover, we found that respondents think 
that payments should rather depend on the households' abilities to pay (i. e. household 
incomes) than on the expected benefits from the program (as indicated by the damages 
suffered from landslides in the past). This indicates that respondents think about the fairness 
of the contributions to such a public program. Table 3 presents the results of the probit 
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regression model using the variables described in table 2 where the CONSTANT and the 
BID variable represent structural parameters of the WTP model. 
 
Table 3: Determinants of willingness to pay 
Variable Coefficient Significance (p-value)
CONSTANT 1.47*** 0.0000 
BID -3.86*** 0.0000 
GOVEMPLOYEE 649.97*** 0.0063 
RESPDIFFICULT 238.84** 0.0199 
DOUBTS -50.57 0.4835 
EVERYCONTR -96.64* 0.0729 
CORRUPT 0.98 0.9861 
DEPDTDAMAGE -2.57 0.9608 
DEPDTINCOME -172.49*** 0.0005 
VALUEASSETS 14.27*** 0.0001 
Log-Likelihood -937.2417 - 
χ2-statistics 1874 (df = 10) 0,0000 
***, **, * mean statistical significance at 1 %, 5 % and 10 %, respectively 
From table 3 it can be seen that the variables GOVEMPLOYEE, RESPDIFFICULT and 
VALUEASSETS have a significantly positive influence on WTP while EVERYCONTR and 
DEPTDTINCOME are significantly negatively associated with WTP. The other variables do 
not exhibit any significant relationship with WTP. These results will be discussed below. 
 
Willingness to contribute labor for landslide prevention 
From our pretests we knew that the monetary budgets of people in this region are rather tight 
in general and that subsistence farming plays a considerable role in their livelihood. 
Therefore we asked them after the monetary WTP question: "If you do not have enough 
money to pay, would you, alternatively, be willing to contribute labor to implement these 
measures?". It turned out that about 95 % of the respondents were willing to contribute labor to 
the landslide protection project. As a follow-up we asked them: "If yes, how many work days at 
most would you be willing to contribute?". The results are presented in figure 4 below.  
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Figure 4:  Willingness to contribute work days (percentage of respondents mentioning 
the working day categories) 
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The results in figure 4 show that households are willing to contribute an average of 5 days 
every half year for a time span of three years (50 % of the respondents would contribute 
more than 4 working days, 4 % even 15 working days or more). Thus, people's willingness to 
contribute labor alternatively to the monetary payments to the landslide prevention fund was 
found to be quite substantial. 
4. Discussion 
The results of this study show that households in Yen Chau district perceive landslides as a 
serious problem which affects their livelihoods in various ways. Landslides occurring on their 
own lands pose threats to their houses and their farming fields and lead to a sizeable 
reduction of their farm incomes. In addition, the frequent road blockings following landslide 
events in that area restrict the timely transportation of farm produce to the markets and may 
cause severe accidents. Consequently, the population of Yen Chau is rather worried about 
landslide events in the future and would benefit substantially from a government program to 
prevent the occurrence of landslides in that area which is reflected in an average WTP of 
55,000 VND per year for three years, or a total amount of 165,000 VND per household. 
The results of the probit regression model of our data shown in table 3 reveals some 
plausible and interesting determinants of household WTP. It makes sense that the wealth of 
household as expressed by the overall value of its assets boosts WTP for a public project 
while the general attitude "I am willing to contribute only if everybody else contributes as well" 
leads to a more cautious WTP statement. Government employees with their secure financial 
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situation should also have a higher WTP than the average household, which is the case 
here. As shown in table 2 respondents had little doubts regarding the practicality and 
effectiveness of the proposed program and most respondents were not concerned that their 
monetary contributions to the fund would be diverted to other uses. We take this as an 
indicator that the level of trust towards government which is responsible for the proposed 
program is rather high in the survey population; this is an important prerequisite for valid 
WTP responses. It is, therefore, not surprising that in our survey the two variables DOUBTS 
and CORRUPT did not show any significant influence on stated WTP. 
An interesting issue is raised by the results of the variables DEPDTDAMAGE and 
DEPDTINCOME for both of which negative coefficients were estimated. However, only the 
latter, i. e. the feeling that contributions should depend on people's incomes, seems to 
influence WTP significantly. Together with a significantly negative correlation (p = 0,027) 
between DEPDTINCOME and ASSETS as a proxy for the wealth of households this result 
indicates that especially low income households were concerned that richer households 
would pay too little into the flood protection fund which, in turn, seems to have led them to 
state a lower WTP. Finally, however, we were astonished that those who had difficulties to 
respond to our WTP question significantly stated a higher WTP than the average. One would 
have expected that these difficulties would make people more cautious when it comes to 
committing oneself to future payments (cf. Clark et al. 2000).  
An important issue to be discussed in the context of using in-kind contributions like labor 
instead of monetary payments for the valuation of public projects is to what extent such in-
kind contributions fulfill the necessary prerequisites for a valid indicator of utility changes. A 
household's WTP is interpreted as the maximum utility loss in terms of money a household is 
willing to accept in order to get the project in question where this utility loss is assumed to be 
compensated by the utility gain the household receives from that public project. Here money 
is used as measuring rod for utility since money is a "universal" good that can be converted 
into any market commodity, i. e. it is independent of the characteristics of a specific 
commodity. This is different when labor is used as a measuring rod for utility. The utility loss 
caused by the labor a household has to contribute to a public project depends on the specific 
characteristics of this labor (physical or office work? can the time, when the work has to be 
done, be chosen freely or is it fixed? how are the general working conditions? what is the 
kind of work the person in question does in his main job? etc.). Therefore, labor is not a 
universal "payment vehicle" like money and the aggregation of this kind of WTP over 
different households as well as the aggregation of monetary WTP and in-kind WTP seems to 
be highly problematic. The simple solution of just multiplying the working hours by some 
average wage rate (cf. e. g. Hung et al. 2007) does not seem to be a convincing solution 
since the respondents would never have had the possibility to earn these wages in a region 
where most of them are self-employed farmers so that these wages are no indicator for the 
opportunity cost of their work contribution to landslide protection. Clearly, this issue needs to 
be addressed more systematically in future research. 
5. Concluding remarks 
In tropical regions of mountainous Southeast Asia landslides are a common and regularly 
recurring phenomenon. Landslide events are particularly pronounced during heavy storm 
events occurring in the rainy season. In steeply sloped terrains the clearing of natural forests 
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for agricultural activities and road construction have exacerbated the problem leading to 
serious consequences for the livelihoods of the rural population. In our survey in Yen Chau 
district (Son La province) in northwestern Vietnam we wanted to assess the causes and 
consequences of landslides and to investigate the economic losses the rural population 
suffers from these events. In addition, we aimed at estimating the benefits people would get 
from a project to prevent landslides in the future. 
Our survey confirms the prima facie impression that people in this region are severely 
affected by landslides in a number of ways. While almost half of the surveyed households 
regularly experience landslides on their own land leading to losses of their properties and 
income generating facilities, one third of the population is affected by road blockings that may 
lead to delays in transportation of up to some days or even weeks. On average, affected 
households lose about 6 % of their total annual incomes as a consequence of landslide 
events. Farmers are quite aware that much of the problem of landslides has been caused by 
deforestation in steeply sloped areas and inadequate farming practices facilitating soil 
erosion and slope destabilization. Since these problems cannot be mitigated by individual 
efforts alone we assess how much rural households desire a public program to prevent 
landslides in the future. We find that the benefits generated by such a program are 
considered to be substantial by the population and that rural households would in fact be 
willing to contribute to such a program in terms of money as well as in terms of working time. 
It was also found that people trust in local governments to devise and implement such a 
landslide protection program.  
In our survey we tested the possibility of using labor as an alternative to monetary payments 
as contributions to the landslide prevention fund since it is well known that rural households' 
willingness to pay is often restricted by their ability to pay due to low monetary incomes. It 
showed that 95 % of the surveyed households were willing to contribute labor, on average 
about 5 working days, which is substantial in comparison to the stated monetary contribution. 
Here, the question arises whether and how it is possible to convert these labor contributions 
into monetary terms which would be necessary if these figures were to be used in cost-
benefit analysis. We argue that current approaches using average wage rates etc. as 
indicators of opportunity costs of time are not satisfactory from a welfare theoretical point of 
view for many reasons. The problem of choosing a suitable non-monetary numeraire for the 
measurement of utility changes in countries with low money incomes is still unsolved and, 
therefore, needs further research. 
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